Genotyping polymorphic microhaplotype markers through the Illumina® MiSeq platform for forensics.
Microhaplotype markers are emerging forensic genetic markers that have received broad attention in forensics and may supplement existing genetic marker panels. Short tandem repeat polymorphisms (STRPs) and single nucleotide polymorphisms (SNPs) are the general genetic markers at present. Stutter and the high mutation rate of STR markers and the low polymorphism of SNP markers obstruct the solving of certain cases. Kidd proposed microhaplotype markers that encompass 2-4 SNPs. In this study, we screened microhaplotype loci through three criteria, and chose the Illumina® MiSeq platform to sequence the new markers. A new nomenclature was proposed and Perl-based tool FLfinder was designed to genotype the microhaplotype marker. After counting the number of haplotypes in samples that were sequenced and calculating common forensic parameters, 13 loci with high polymorphism were reported. Twelve of the 13 loci had an average allele coverage ratio (ACR) of 0.72 to 0.92. Structure analysis showed that 2504 samples (1000 genome project) could be divided into 5 groupings of populations, and each one representing a continental origin. The finding indicates that microhaplotype markers could be used for individual identification and ancestry inference, and a new choice is provided for forensic practice in the future.